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(54) A Method of manufacturing metallic slurry for casting 



(57) By putting molten metal in contact with a cool- 
ing unit, at least a portion of the molten metal is made 



to rapidly cool into a semi-solid state and the molten 
metal is made to be held within a semi-molten temper- 
ature zone for a given time. 
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prevent it from flowing to the holding furnace 3 without 
creating a semi-solid state, or otherwise to prevent it 
from stagnating as it freezes. 

-•Specifically, the temperature of molten metal m' be- 
fore being held in the holding furnace 3, or molten metal s 
m 1 at least a portion of which has been rapidly cooled 
into a semi-solid state by contacting the cooling unit 2, 
is controlled with the cooling unit 2 between (T L -T s )/ 
2+ T s (T s denotes solidus temperature) and T L +40° C. 
In this connection, if the temperature of molten metal is 10 
lower than ( T L -T s )/2+ T s , the molten metal portion of 
which has been, rapidly cooled into a semi-solid state 
ceases to flow on the cooling unit 2. If it becomes higher 
than T L +40° C, the structure of metal m' held in the hold- 
ing furnace 3 ends up as an undesirable structure which is 
has grown dendritically. 

By controlling the temperature of molten metal m 1 
rapidly cooled by contact with the cooling unit 2 between 
(T L -T Q )/2+ T s and T L +40° C, the structure of the mol- 
ten metal m" when plunged into ice water (or the like) 20 
and quenched becomes a very fine, granular structure 
even at liquids T L + a (a below 40 degree C), whereas 
it was confirmed in an experiment that at the same (liq- 
uidus + a ) the structure of molten metal not contacting 
the cooling unit 2 does not become granular, but fine, 2s 
dendritic when plunged into ice water or the like and 
quenched at the same liquidus TL + a . 

In this invention, the temperature of molten metal m 
at the same time it contacts the inclined passage 21 of 
the cooling unit 2 is adjusted between liquidus T L and 30 
T L +60° C. When the temperature of molten metal m is 
below liquidus T L , it is difficult to control the cooling unit 
2 and prevent molten metal m' from ceasing to flow on 
the inclined passage 21 of the cooling unit 2. When it is 
above T L +60° C, it is also difficult to keep the semi-solid 3S 
state of a portion of molten metal m' which has been put 
into contact with the surface of the inclined passage 21 
of the cooling unit 2. 

The holding furnace 3 is for getting the primary 
grains to grow and stabilizing the globularized state of 40 
molten metal m' at least a portion of which is in a semi- 
solid state, or has crystallized primary grains, by holding 
the molten metal m' at solid-liquid coexisting tempera- 
ture for a given time. 

For instance, a well-known electric furnace is used 45 
for the holding furnace 3. 

When molten metal m in the molten metal discharge 
furnace 1 is poured through the discharge feed pipe 12 
and let to flow down the inclined passage 21 of the cool- 
ing unit 2 after the molten metal temperature is adjusted so 
between liquidus temperatures T L and T L +60° C, at 
least a portion of the molten metal m is rapidly cooled 
into a semi-solid state. And when the temperature of the 
molten metal m' rapidly cooled into a semi-solid state is 
controlled between ( T L -T s ) /2+ T s and T L +40° C, by 55 
means of the cooling unit 2 and the molten metal is held 
in the holding furnace 3 within the semi-molten temper- 
ature zone (T s — T L ) for a given time, good metallic 
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slurry m' with globular primary grains is obtained. 

In an experiment, it was found that the holding time 
in the semi-molten metal temperature zone ( T s — T L ) 
in the holding furnace 3 is desirably 1 5 seconds or more; 
with an increase in the holding time, metallic slurry with 
more stabilized state of globularization was obtained. 

[Embodiment] 

Aluminum alloy AC4C of JIS was used for molten 
metal m, and the molten metal temperature at the time 
of contact with the surface of the inclined passage 21 of 
the cooling unit 2 and the temperature of molten metal 
m' a portion of which was rapidly cooled into a semi-solid 
state were set at 644° C (liquidus temperature + 30° C) 
and 634° C (liquidus temperature + 20° C) respectively. 
The obtained molten metal m" a portion of which had 
been rapidly cooled into a state of semi-solid state was 
plunged into ice water and quenched. A microscopic pic- 
ture of the structure of the metal is shown in Figure 2. 

In this microscopic picture, the white section is pri- 
mary grains. If molten metal do not contact the cooling 
unit 2, the structure becomes fine-grained, but dendritic. 
It is observed that the molten-metal which contacted the 
cooling unit 2 formed a granular structure. 

Then, by holding the molten metal m 1 a portion of 
which had been rapidly cooled into a semi-solid state in 
the holding furnace ar 577 0 c for one minute, metallic 
slurry m" was obtained. A microscopic picture of the 
structure of the metallic slurry m B which was plunged 
into ice water and quenched is shown in Figure 3. 

It is observed in this microscopic picture that the pri- 
mary grains have grown in good, globular crystals. In 
the same picture, the white section was the primary 
grains (solid phase) when the metal was in slurry, and 
the black section was the molten portion when the metal 
was in slurry. This applies to the following microscopic 
pictures of metal structures. 

For reference sake, a microscopic picture of the 
structure of a biller which was made by continuous cast- 
ing of the metallic slurry m" is shown in Figure 4. It is 
observed in this picture that the primary grains consist 
of good, globular crystals. 

[Comparison] 

Metallic slurry m D was obtained by using the same 
molten metal as in the above-mentioned embodiment, 
and setting the temperature of molten metal at the time 
of contacting the surface of the inclined passage 21 of 
the cooling unit 2 at 684° C (liquidus temperature +70 0 
C) and the temperature of molten metal m' a portion of 
which had been rapidly cooled into a semi-solid state at 
654° C (liquidus temperature + 40° C), and holding it in 
the holding furnace 3 at 577° C for one minute. 

Figure 5 and 6 show microscopic pictures of the 
structures of the molten metal m' a portion of which had 
been rapidly cooled into a semi-solid state and the me- 
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1- A method of manufacturing metallic slurry for cast " 
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